A 73-year-old woman visited our clinic for right abdominal fullness and dull pain. She had been treated rheumatoid arthritis and CT scan had shown hydronephrosis with a renal stone in the right kidney of horseshoe kidney 2 and a half years ago, although no treatment had been sought because of the lack of symptoms. Although retrograde pyelography showed no filling defect in the upper urinary tract, urine cytology was positive. Subsequent ureteroscopy of the right renal pelvis showed multiple papillary tumors. Right nephroureterectomy and isthmusectomy were performed. The pathological diagnoses were urothelial carcinoma in the renal pelvis and squamous cell carcinoma, accompanied by urothelial carcinoma in the ureter. The present report describes the 35th case of renal pelvic carcinoma occurred in a horseshoe kidney in Japan.
Introduction
Horseshoe kidney is a renal fusion anomaly that is found in approximately 0.25% of the population. Horseshoe kidney often develops hydronephrosis, urolithiasis and urinary tract infection 1) 2) . Urothelial carcinoma of renal pelvis in a horseshoe kidney is relatively rare. This report describes a case of hydronephrosis, urothelial carcinoma of the right renal pelvis and ureter in a patient with horseshoe kidney, followed by a review of the 34 cases of renal pelvic tumor in a horseshoe kidney previously reported in Japan.
Case report
A 73-year-old woman visited our urology clinic for right abdominal fullness and dull pain. She had been treated rheumatoid arthritis and CT scan had shown hydronephrosis with a renal stone in the right kidney of horseshoe kidney 2 and a half years ago, although no treatment had been sought because of the lack of symptoms. CT scan revealed right hydronephrosis and right renal stone, but no tumors were identified in the urinary tract ( Figure-1 ).
She had no history of pyelonephritis. No hematuria was seen, and urine cytology was negative. A ureteral catheterization drained 1,500 cc of dark red urine. Retrograde pyelography showed the stenosis of right uretero-pelvic junction and no filling defect in the right upper urinary tract. However the urine cytology was positive. Subsequent contrastenhanced CT after the disappearance of hydronephrosis identified horseshoe kidney (Figure-2) .
Ureteroscopy of the right renal pelvis was performed in November, 2010 and showed multiple papillary tumors in the right renal pelvis (Figure-3) .
Right nephroureterectomy and isthmusectomy were performed in January, 2011. A midline abdominal incision was made, and the posterior peritoneum was incised from the hepatic flexure to the ileocecal junction. The right kidney was markedly adherent to perirenal tissues and was difficult to separate from the duodenum, ascending colon and liver. The right ureter was identified with vessel tape, and the right renal hilus was exposed. One right renal artery and three renal veins were ligated and dissected. The fusion area was approximately 1 cm in width. The feeding artery to the isthmus from the right common iliac artery was ligated and dissected. The isthmus was changed in color to pale, and the kidney was split at the isthmus without left renal hilar clamping for the preservation of left renal function, and the stump was closed with 2 -0 chromic z sutures. The patientʼs postoperative course was uneventful.
The pathological diagnoses were urothelial carcinoma in the renal pelvis, G2 > G1, squamous cell carcinoma, G2 > G3, pT3, INFβ, v1, ly1, and urothelial carcinoma in the ureter, G2, pTis (Figures-4, 5) . Urine cytology was recognized as class III following three successive postoperative follow up. The patient was subsequently perfomed for bladder mucosal random biopsy to examine if she had carcinoma in situ in the bladder. The pathological diagnosis was urothelial carcinoma G1, pTis. She subsequently developed a left ureteral tumor at 17 months after surgery, which caused hydronephrosis. Her renal function gradually declined, and hemodialysis was initiated. She refused further urological treatments. She ultimately died of metastases to the lymph nodes and liver at 20 months after surgery. 
Discussion
A horseshoe kidney is the most common fusion anomaly, with an incidence of 1：400 in the general population and a male-female ratio of 2：1 1) . Complications include hydronephrosis, urinary tract infection and urolithiasis as the result of structural abnormalities. Blackard et al. Table- 1 Urothelial carcinoma of renal pelvis and ureter in a horseshoe kidney in Japan of renal malignant tumors occurring in the background of a horseshoe kidney. Subsequent studies suggest an associated incidence of renal cell carcinoma of 40 -50%, while associated renal pelvic tumor is less common (7 -30%) 3)-5) . In general, it is suggested that chronic urinary tract infection or untreated urolithiasis contribute to be development of urothelial carcinoma. The incidence of urothelial carcinoma is higher for horseshoe kidneys than for non-fused kidneys (25% vs. 7.7%).
To our knowledge, 34 cases of urothelial carcinoma of the renal pelvis or ureter in a horseshoe kidney have been previously reported in Japan (Table-1 ). Therefore, the present report describes the 35th case. Among these 35 cases, patient age ranged from 27 to 80 years (mean age, 66 years), and the male -female ratio was 3：2. The tumor was located in the renal pelvis in 33 cases and in the ureter in three cases. The most common signs or symptoms were macroscopic hematuria (17 cases; 49%) and urinary tract obstruction (20 cases; 57%). In 25 of the 35 cases in which urine cytology was assessed, urine cytology was positive in 17 (68%), false positive in four (16%) and negative in four (16%). Cytological examinations appeared to be more sensitive for diagnosis of urothelial carcinoma in patients with a horseshoe kidney than in patients with a non-fused kidney. Among the 33 cases in which was pathologically diagnosed, 31 cases (94%) were transitional cell carcinoma, eight cases (24%) were squamous cell carcinoma, and two cases (6%) were adenocarcinoma. A mixture of urothelial carcinoma and squamous cell carcinoma was found in seven cases (21%), and a mixture of urothelial carcinoma, squamous cell carcinoma and adenocarcinoma was found in one case (3%). Among the 29 cases in which pathological grade was described, the pathological grade was G1 in three cases (10%), G2 in 14 cases (48%) and G3 in 12 cases (42%). Among the 27 cases in which pathological stage was described, the pathological stage was pTis in one case, pTa and pT1 in 10 cases, pT2 in three cases and pT3 and over in 14 cases. In the case including squamous cell carcinoma, the tumor grade and histological T stage were higher than those any other case, and outcomes were poor, even though the patients received chemotherapy. This may be because chemotherapy is not so effective for squamous cell carcinoma of the urinary tract. The present case had urothelial carcinoma and squamous cell carcinoma with lesions in the renal pelvis accompanied by carcinoma in situ in the middle ureter.
Anatomy of the isthmus and the major vessels is sometimes complicated in horseshoe kidney. According to Kölln et al., blood supply to the isthmus can be from the 1) renal artery, 2) the aorta, or the 3) common iliac arteries 6) . To our knowledge, 12 cases have multiple renal arteries and in these cases, the blood supply to the isthmus are from renal artery in 5 cases, aorta in 5 cases, and common ileac artery in 2 cases. In our case, blood supply to the isthmus was from the right common iliac artery, and the identification and the ligation of blood vessels was relatively simple. Three-dimensional and multi-row detector CT was informative 7) .
Conclusion
We described a case of urothelial carcinoma of renal pelvis and ureter in a horseshoe kidney and reviewed the literature.
Clinicians should be aware of the possibility of malignancy in the setting of hydronephrosis in a horseshoe kidney.
